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INTRODUCTION 

Among  environmental  conditions  that  may  impose  stress  on  the  ge- 
neral performance  of  an  animal  are  temperature,  humidity,  and  radiation. 
These  conditions,  if  stressful,  affect  the  animal's  heat  production  sys- 
tem, and  the  energy  available  for  production.  It  is  common  knowledge  that 
the  effects  of  heat  on  most  animals  are  more  devastating  production-wise 
than  those  of  cold,  primarily  because  there  are  more  effective  physiolo- 
gical mechanisms  for  combating  cold  than  for  combating  heat. 

Since  nutritional  requirements  of  animals  are  affected  by  enviro- 
nmental temperature,  a  reduction  or  cessation  of  body  growth  often  acco- 
mpanies exposure  to  high  temperatures  apparently  due  to  a  combination  of 
a  reduction  in  voluntary  food  intake,  increases  in  energy  expended  for 
heat  dissipation,  particularly  through  respiration  enhancement;  resulting 
in  a  reduction  in  the  amount  of  nitrogen,  fat,  or  water  stored. 

It  is  observed  that  animals  that  record  a  high  intake  of  a  balan- 
ced ration  return  high  performance  under  disease-free  conditions.  The 
necessity  to  determine  how  an  increased  consumption  of  food  by  animals 
under  stressful  conditions  can  be  achieved  cannot,  therefore,  be  overem- 
phasized. The  purpose  of  the  present  study  were  a)  to  determine  the  effects 
of  Slfazepam  on  feed  intake  and  growth  rate  of  lambs  under  35  C  thermal 
stress,  and  b)  to  determine  the  effects  of  Elfazepam  on  plasma  thyroxine 
(T^)  levels  since  this  hormone  is  intimately  associated  with  the  growth 
rate  of  a  young  animal.  Should  Elfazepam  support  a  sustained  increase 
in  feed  intake  and  normal  plasma  thyroxine  levels  under  35  "  thermal 
stress    without  reducing  efficiency  it  might  prove  useful  in  the  lives- 
tock industry  in  areas  where  a  hot  environment  reduces  performance. 
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LITERATURE  REVIEW 

The  thermoneutral  zone  (TNZ)  of  shorn  sheep  has  been  consistently 
reported  to  be  about  1$  C.  Temperatures  above  this  are  stressful  to  this 
animal  as,  under  such  conditions,  heat  loss  must  increase  if  normal  meta- 
bolic rates,  a  constant  internal  body  temperature,  and  physiological 
function  are  to  be  maintained. 

It  has  been  reported  that  the  most  rapid  growth  occured  at  around 
21  and  16  C  for  hS-  and  90  kg  pigs  respectively  (1).  At  30  C  the  growth 
rate  was  slower  than  at  10  C  by  virtue  of  the  reduced  feed  intake  that 
occured  in  spite  of  the  systematic  improvement  in  feed  conversion  with 
increasing  ambient  temperature  (2).  Feed  intake  falls  with  rising  tempe- 
rature to  a  point  where  the  animal  will  not  eat  if  the  environment,  is  so 
warm  that  they  already  experience  hyperthermia  (3),  suggesting  that  ani- 
mals eat  to  keep  warm  and  stop  eating  to  prevent  excessive  rise  in  body 
temperature.  This  proposes  that  feed  intake  is  controlled  as  if  it  were 
an  integral  part  of  the  system  regulating  body  temperature :  a  concept  now 
referred  to  as  the  thermostatic  theory  of  food  intake. (h). 

Weight  gains  of  about  5  gm  have  been  reported  to  occur  within  18 
hours  in  rats  kept  between  22  C  and  30  Cj  at  32  C  no  gain  occured,  while 
at  still  warmer  temperatures  a  loss  of  weight  was  observed  (5>).  Work 
with  two-month  old  calves  and  yearling  heifers  have  shown  statistically 
significantly  reduced  feed  consumption  in  both  age  groups  as  the  enviro- 
nmental temperature  increased  from  1.5  C  to  32  C  (6).  In  other  studies, 
it  has  been  reported  that  the  relationship  between  temperature  and  average 
daily  weight  gain  in  steers  and  lambs  was  quadratic  during  heat  and 
linear  during  cold  (7).  The  difference  was  explained  by  linear  increases 


3 


in  maintenance  during  cold  in  combination  with  maximum  feed  intake  as 
compared  to  non-linear  increases  in  maintenance  during  heat,  with  concu- 
rrent decreases  in  feed  intake.  Reduced  feed  intake  and  weight  gain  have 
been  reported  in  rats  exposed  to  35  C  heat,  while  exposure  of  pigs  to  an 
air  temperature  of  38  C  has  been  observed  to  decrease  feed  intake  from 
approximately  7  to  less  than  2  lb  per  day  (8,  9).  It  has  also  been  shown 
that  Holstein  yearling  heifers  gained  only  0.5  kg  per  day  when  subjected 
to  a  very  high  environmental  temperature  (2U  to  35  C)  while  those  raised 
at  3.3  -  18.3  C  gained  0.82  kg  per  day  (10). 

With  the  adverse  effects  of  heat  on  animals  and  their  feed  con- 
sumption as  well  as  performance  so  well  documented  by  these  and  other 
workers  (11,  12,  13,  Ik,  15)  it  becomes  pertinent  to  explore  avenues  of 
increasing  the  intake  of  animals  under  such  conditions.  This  might  ensure 
an  adequacy  of  protein  and  net  energy  available  for  metabolic  purposes 
thereby  improving  growth  raten  efficiency,  and  health  of  the  animal. 

Different  studies  have  been  conducted  in  an  effort  to  identify 
drugs  that  would  stimulate  feed  consumption  in  animals  under  all  kinds 
of  stressful  conditions.  It  has  been  reported  that  stressed  (37  C)  pigs 
showed  a  significantly  lower  performance  which  was  improved  by  various 
drug  treatments  (16).  The  drugs  included  varying  levels  of  protamone,  hy- 
droxyzine, and  meprobamate .  Other  studies  have  consistently  reported  that 
one  of  the  properties  of  members  of  the  diazepine  class  of  tranquilizers 
affects  eating  behavior  in  animals  (17,  18,  19).  Benzodiazepine  derivati- 
ves are  used  mainly  for  the  treatment  of  anxiety,  among  other  conditions. 
This  class  of  drugs  possess  the  sedative  properties  encountered  in  major 
tranquilizers  but  there  is  behavioral  tolerance  to  their  sedative  action, 


and  they  exhibit  their  antianxiety  action  as  tolerance  is  developed  (19). 
The  benzodiazepines  have  two  opposing  effects  on  behavior:  a  depressant 
action  at  high  doses  and  a  facilitating  effect  on  behavior  at  lower  doses 
(20);  this  latter  distinguishes  the  minor  tranquilizers  from  the  major 
ones  (19). 

Diazepam  has  been  shown  to  increase  the  eating  caused  by  lateral 
hypothalamic  stimulation  (18),  while  pigs  subjected  to  a  progressive  ratio 
schedule  for  food  have  been  reported  to  show  an  increased  breaking  point 
after  diazepam  injection.  This  increase  in  breaking  point  was  proposed 
to  be  a  result  of  nonspecific  response-releasing  properties,  or  an  increa- 
se in  the  pigs'  motivation  to  work  for  food  (21).  Earlier  work  showed 
that  chlordiazepoxide,  in  rats,  increased  drinking  which  was  suppressed 
by  learned  taste  aversion  (22).  Other  studies  have  shown  that  methamino- 
diazepoxide  hydrochloride  significantly  increased  foor  consumption  in  both 
rats  and  dogs  (17),  and  that  five  different  members  of  the  benzodiazepine 
class  have  been  observed  to  cause  spontaneous  eating  in  satiated  rats  (23). 

The  experimental  drug  in  this  study,  Elfazepam  -  7-chloro-l-(2 (ethyl 
sulf onyl )e thyl ) -5- (2-f luoro-pheny 1 ) -1,  3-dihydr 0-2H-1,  U -benzodiazepine - 
2-one,  is  relatively  newer  than  the  other  members  of  the  class.  It  has, 
however,  been  shown  in  various  experiments  to  possess  the  property  of  in- 
creasing the  food  consumption  of  satiated  animals.  Elfazepam  increased 
feed  intake,  weight  gain,  and  feed  efficiency  of  steer  fed  a  basically 
roughage -based  ration  (2l±)  in  an  experiment  observed  to  be  dose -indepen- 
dent. The  drug  increased  total  feed  intake  in  sheep  by  increasing  the  amount 
eaten  as  meals  and  not  by  changing  the  amount  eaten  as  nibbling  (25).  In 
other  works  the  mean  responses  of  cattle  from  15  studies  conducted  at  va- 
rious sites  in  the  U.S.  indicated  that  while  feed  intake  was  significantly 
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increased  on  the  average,  the  more  dramatic  responses  were  in  gain  and 
feed  efficiency  (25).  One  explanation  for  the  improved  efficiency  could 
be  the  increased  ration  digestibility  induced  by  Slfazepam  (26)  though 
such  increases  were  observed  to  be  generally  greater  on  low  quality,  high 
forage  diets.  Other  studies  have  also  indicated  that  the  overall  digesti- 
bility of  ration  was  not  depressed  by  Elfazepam  in  spite  of  an  increased 
intake  (27).  The  latter  workers  reported  both  increased  mean  intake  (p<  .06) 
and  increased  mean  weight  gain  (p  <.07). 

On  the  other  hand  it  has  been  shown  in  one  study  that  Slfazepam 
increased  intake  but  decreased  efficiency  in  steers  (28);  while  others 
have  shown  that  it  had  no  effect  on  feed  intake,  weight  gain,  or  feed  effi- 
ciency during  the  growing  phase  in  calves,  but  exerted  a  positive  response 
in  these  three  parameters  during  the  finishing  phase.  It  was  proposed  in 
the  studies  that  the  positive  response  during  the  finishing  phase  as  com- 
pared to  no  effect  during  the  growing  phase  might  be  related  to  differen- 
ces in  diet,  feeding  regimen,  or  environment  (29).  Various  other  studies 
have  indicated  that  Elfazepam  would  increase  feed  intake  in  sheep  under 
varying  types  of  stressful  conditions,  including  heat  and  debilitating 
diseases  (30,  31).  One  of  the  few  field  studies  of  long  duration  conducted 
on  the  drug  showed  no  positive  response  in  finishing  steers  fed  6  mg  per 
head  daily  or  Elfazepam  for  230  days;  in  fact  it  was  reported  that  weight 
and  efficiency  of  treated  steers  were  lower  than  those  of  control  animals 
(32). 

The  present  studies  would  explore  the  effects  of  Elfazepam  on  the 
performance  of  ewe  lambs  under  35  C  thermal  stress.  In  previous  studies 
wether  lambs  have  been  subjected  to  short-term  (2U  hours)  heat  (32  C)  ex- 
posure, and  one  of  the  studies  showed  that  treated  lambs  doubled  water 
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intake  in  response  to  Elf azepam  when  feed  was  not  available  for  the  60 
minutes  immediately  following  injection  (p<.01)j  and  2ii-hour  feed  and 
water  intake  both  increased  (p<.05).  Another  report  showed  that  the  con- 
sumption of  a  protein  deficient  diet  under  32  C  heat  stress  increased  on 
the  first  day  of  oral  drenching  of  16  mg  Slfazepam,  though  the  response 
on  the  following  3  days  was  less  (30). 

It  is  noteworthy  that  up  till  date  the  effects  of  Slfazepam  under 
stressful  heat  have  been  tested  only  on  short-term  basis  while  the  hormonal 
responses  of  tested  animals  havg  not  been  monitored  as  yet.  It  has  been 
mentioned  that  some  of  the  important  physiologic  acclimations  to  high 
environmental  temperatures  include  reduced  thyroid  gland  activity,  with 
reduced  metabolic  rate  (33).  Studies  on  most  species  of  animals  have  con- 
sistently reported  lowered  plasma  thyroxine  on  exposure  to  stressful  heat 
(10,  3U).  Daily  thyroid  secretion  rate  (TSR)  observed  in  ewes  in  July 
has  been  reported  to  be  significantly  lower  (p<  .01)  than  the  estimated 
secretion  rates  in  any  other  month  (35) s  just  as  a  seasonal  trend  in 
thyroid  secretion  rates  of  young  chicks  has  also  been  shown;  the  spring 
and  summer  rates  being  only  about  one-half  the  winter  level  (36).  In 
cattle  thyroxine  secretion  rates  have  been  reported  to  be  reduced  three 
fold  in  the  summer,  an  increasingly  warm  environment  being  suggested  to 
be  a  greater  stimulus  to  a  reduction  in  thyrotropic  hormone  secretion  than 
a  gradually  colder  environment  for  increased  thyrotropic  activity  (37). 
In  the  mare  one  study  showed  no  significant  difference  in  the  plasma  con- 
centration means  between  late  winter  and  summer  (38),  while  work  in  the 
camel  has  shown  that  plasma  thyroxine  (T^)  levels  were  significantly  hi- 
gher (p  <.05)  in  summer  than  in  winter  (39). 

The  initial  responses  of  the  thyroid  gland  in  heat  have,  however 
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been  observed  to  be  only  transient  and  are  altered  with  prolonged  heat 
exposure.  In  one  related  study  it  wa3  reported  that  rams  exposed  to  32  G 
for  up  to  100  days  showed  a  highly  significant  decrease  (p<  .05)  in  pla- 
sma thyroxine  levels  compared  with  pre-exposure  values.  Later  on  these 
values  increased,  and  by  day  100  were  comparable  to  those  found  in  the 
same  animals  exposed  to  20  C.  These  increases  were  simultaneously  accom- 
panied by  progressively  increasing  feed  intake  (U0).  Similarly,  rats  ex- 
posed to  3h  C  have  been  reported  to  show  a  depressed  thyroid  response  during 
the  first  h0  days  of  exposure,  which  later  increased  to  higher  than  control 
levels  for  the  remainder  of  their  lives  (kl).  Findings  similar  to  these 
have  also  been  reported  from  studies  with  rats  exposed  to  3h  C  for  220 
days  (U2). 

Interest  in  thyroxine  is  often  related  to  it3  role  in  the  physi- 
ology of  many  life  processes  essential  to  animal  productivity.  Various 
experiments  have  been  conducted  to  study  the  effects  of  added  thyroactive 
substances  in  the  ration  of  animals  on  growth,  fertility,  and  lactation. 
While  a  few  studies  have  indicated  that  feed  intake  increased  considerably 
in  rats  treated  with  exogenous  thyroxine  (h3),  some  have  shown  that  neither 
feed  intake  nor  water  consumption  wa3  altered  by  thyroxine  treatment  in 

dairy  cattle  at  both  18  C  and  32  C  (hh)-  In  swine  it  was  reported  that 

125 

the  rate  of  disappearance  of       I  thyroxine  did  not  change  whilst  the  am- 
bient temperature  reduced  from  32  C  to  8  C,  unless  the  animal's  feed  intake 
was  altered  (U5).  On  the  practical  side  the  association  of  low  plasma  thy- 
roxine levels  with  high  lactational  performance  reported  in  some  studies 
has  been  attributed  to  (among  other  possibilities )  a  greater  utilization 
of  plasma  thyroxine  in  higher  producers  (U6). 
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Materials  and  Methods 

Two  environmental  chambers  of  the  Forma  Scientific  Walk-In  Room 
type,1  each  measuring  11  m  x  15  m  x  8  m,  and  with  a  temperature  sensiti- 
vity of  +0.5  C  were  used  in  these  studies.  Each  chamber  contained  four 
pens  of  dimension  5.5m  x  7.5m. 

Sixteen  ewe  lambs  of  average  age  10  weeks  and  average  weight  31  kg 
were  randomly  selected  into  eight  pairs,  with  four  pairs  each  randomly 
assigned  into  experimental  temperatures  of  15  C  and  35  C  respectively. 
The  lambs  were  all  maintained  in  their  respective  chambers  at  15  C  (TNZ 
for  shorn  sheep)  for  a  10  day  period  of  preconditioning.  During  these  10 
days  all  lambs  were  supplied  feed  and  water  ad  lib,  the  consumption  by 
each  pair  being  recorded  (by  difference)  on  daily  basis.  All  lambs  were 
sheared  before  they  were  placed  in  the  chambers  to  provide  a  uniform 
initial  exposure  to  chamber  temperatures. 

Jugular  vein  blood  samples  were  obtained  three  days  a  week  commen- 
cing each  day  at  U  p.m.  These  samples  were  allowed  to  stand  for  some  5 
minutes  and  then  transferred  into  iced  water  contained  in  a  basin.  They 
were  finally  kept  in  the  refrigerator  and  centrifuged  the  following  day; 
the  serum  being  stored  in  glass  vials  in  the  freezer  until  assayed. 

After  the  initial  10-day  preconditioning  period  (interval  l),  one 
group  of  lambs  were  exposed  to  35  C  for  12  weeks  while  the  other  group 
remained  at  15  C.  These  12  weeks  consisted  of  a  U-week  predrug/acclimation 
period  (interval  2),  a  6-week  drug  trial  period  (interval  3)  followed  by 
a  2 -week  post-drug  period  (interval  U).  Feed  and  water  continued  to  be 
available  ad  lib,  with  water  consumption  measured  daily  and  feed  intake 


Forma  Scientific,  Inc.  Marietta,  Ohio 


9 


measured  weekly.  Rectal  temperature  of  each  sheep  was  measured  daily 
commencing  at  h  p.m.,  simultaneously  with  blood  collection  on  those  days 
the  two  coincided.  There  was  an  initial  pre -experiment  weighing,  after 
which  the  lambs  were  weighed  once  a  week  throughout  the  course  of  the 
experiment. 

At  the  end  of  the  U-week  acclimation  interval  Elfazepam^"  was  ad- 
ministered to  two  randomly  selected  pairs  of  each  group  by  oral  drenching. 
The  drug  was  carried  in  a  propylene  glycol  vehicle  and  was  administered 
in  syringes  such  that  each  treated  lamb  received  h  mg  at  each  drenching 
(i.e  2ml  of  a  2mg/ml  solution).  Oral  drenching  was  done  twice  daily  at 
8  a.m  and  ii:30  p.m,  so  a  total  of  8mg  of  Slfazepam  was  administered  per 
head  per  day  for  6  weeks.  The  remaining  2  pairs  of  each  group  individually 
received  a  total  of  hml  of  the  propylene  glycol  carrier  in  two  equally 
divided  doses  at  the  same  time  of  day  as  the  other  lambs  received  the  drug. 
Treatment  with  Slfazepam  and  vehicle  was  stopped  at  the  end  of  six  week3 
of  administration. 

Frozen  serum  samples  were  later  thawed  to  room  temperature  and 

thyroxine  (T^)  determinations  were  carried  out  by  the  radioimmunoassay 

(RIA)  technique  using  specific  antibodies  to  thyroxine  obtained  from 
2 

rabbits. 


Elfazepam  (a  Smith-Kline  product)  was  supplied  by  Dr.  C.  A.  Baile  of 
University  of  Pennsylvania. 

2 

Radioactive  thyroxine  was  obtained  from  Beckman  Instruments,  Inc. 
Fulleron,  CA  9263U. 
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The  data  were  analysed  employing  the  two-way  analysis  of  variance, 
general  linear  model,  Duncan's  multiple  range  test,  and  the  Student's 
t-test  for  paired  samples. 

Results  and  Discussion 

None  of  the  variables  measured  was  significantly  affected  by 
temperature  -  treatment  combination. 

Temperature  had  a  significant  elevating  effect  on  rectal  tempera- 
ture (p  <.01),  and  water  consumed  per  kilogram  metabolic  body  weight 
(W  kg'7^)  when  viewed  on  a  lh-week  basis.  The  drug  did  not  show  any  sig- 
nificant effect  on  any  parameter  on  a  lU-*eek  basis. 

During  the  four  weeks  of  acclimation  (interval  2)  when  the  two 
groups  of  lambs  were  at  15  C  and  35  C  respectively,  ambient  temperature 
had  a  significant  depressing  effect  (p <  .05)  on  plasma  thyroxine  (T^)  levels 
(Table  1,  Fig.  2)  and  feed  consumed  per  unit  metabolic  body  weight 
(Table  3,  Fig.  h)i  while  it  had  a  significant  elevating  effect  (p <  .05) 
on  water  consumed  per  unit  metabolic  body  weight  (Table  U,  Fig.  3),  and 
rectal  temperature  (p  <  .01),  Table  2,  Fig.  1). 

During  the  treatment  interval  Elfazepam  exerted  an  effect  on 
average  daily  weight  gain  (p  <.05)  independent  of  ambient  temperature 
(Table  9)  but  not  on  other  variables.  On  partitioning  the  treatment  effect 
Elfazepam  showed  a  significant  effect  (p  <.05)  on  average  daily  weight 
gain  and  feed  consumed  per  unit  weight  gained  (Table  10)  in  the  lambs 
maintained  at  35  C.  Comparison  of  results  during  the  experimental  with 
the  pre -experimental  interval  in  animals  kept  under  35  C  showed  that  feed 
consumption  was  depressed  during  Elfazepam  treatment  (Table  11)  although 
the  average  consumption  of  all  four  pairs  over  the  entire  lit  week  period 
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Figure  1.     Effects  of  temperature  and  treatment  on 
plasma  thyroxine   (T4)   level.     Each  point 
represents  the  mean  of  8  observations  on 
4  lambs  that  received  identical  treatment 
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Figure  2.     Effects  of  temperature  and  treatment  on 

rectal  temperature.     Each  point  represents 
the  mean  of  28  observations  on  4  lambs 
that  received  identical  treatment  at  each 
experimental  ambient  temperature. 
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Figure  3.     Effects  of  temperature  and  treatment  on 

water  consumed  per  kilogram  metabolic  body- 
weight.     Each  point  represents  the  mean  of 
2  observations  on  4  lambs  that  received 
identical  treatment. 
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Figure  4.     Effects  of  temperature  and  treatment  on 
feed  intake  per  kilogram  metabolic  body- 
weight.     Each  point  represents  the  mean 
of  2  observations  on  4  lambs  that  re- 
ceived identical  treatment. 
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was  apparently  equal  for  treated  and  control  groups.  A  corresponding 
significant  depression  of  water  consumed  per  metabolic  body  weight  was 
also  recorded. 

The  main  effect  of  temperature  on  the  variables  under  discussion 
generally  conformed  with  reports  on  similar  experiments  in  the  literature; 
thus  the  lambs  on  exposure  to  35  C  showed  a  significant  depression  (p<  .05) 
in  plasma  thyroxine  (T,  )  level  in  the  first  two  weeks  of  exposure.  From 
the  third  week  the  level  returned  to  around  pre-exposure  values,  unaffected 
by  Elfazepam  treatment.  This  is  in  conformation  with  the  results  of  a  pre- 
vious study  which  reported  a  depression  of  thyroxine  response  in  rats  during 
the  first  hC  days  of  exposure  to  3h  C,  but  later  an  increase  to  higher 
than  control  values  for  the  remainder  of  their  lives  (Ul).  Similar  results  have 
also  been  reported  by  other  workers  (itU,  iiO). 

The  elevated  rectal  temperature  is  in    agreement  with  the  results 
of  other  studies  and  may  be  explained  by  the  suggestion  that  body  tempe- 
rature is  inversely  related  to  ambient  temperature  from  7  C  through  32  C 
and  that  at  ambient  35  C  heat  loss  mechnisms  are  not  as  effective  as  they 
were  at  32  C,  and  thus  the  consequent  hyperthermia  (8). 

The  reduced  absolute  feed  consumption  and  increased  water  intake 
in  response  to  elevated  ambient  temperature  are  also  in  agreement  with 
previously  reported  data  (3,U,8)  just  as  the  reduction  in  absolute  feed 
intake,  reflected  in  comsumption  per  unit  metabolic  body  3ize  is  in  agree- 
ment with  the  results  of  a  study  which  reported  a  35*  decrease  in  feed 
intake  in  sheep  during  the  first  10  days  of  exposure  to  32  C  (36).  But 
the  return  to  levels  equal  to  or  just  lower  than  pre-exposure  values  re- 
ported by  these  workers  was  not  observed  in  this  experiment.  This  may  be 
explained  by  a  reduction  in  the  effectiveness  of  heat  loss  mechanisms  at 
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35  C  compared  to  32  C.  A  return  to  pre-exposure  consumption  at  this  tem- 
perature (35C)  could  possibly  have  greatly  enhanced  the  hyperthermia  ex- 
perienced by  these  animals. 

The  main  effect  of  temperature  on  average  daily  weight  gain  was 
more  pronounced  than  anticipated.  The  lambs  exposed  to  35  C  did  not  only 
slow  down  on  weight  gain  but  invariably  lost  weight;  the  control  group 
losing  more  consistently  than  the  treated  group.  This  was  in  agreement 
with  gains  in  body  weight  at  temperatures  from  22  C  to  30  C,  no  gain  at 
32  C  and  loss  of  weight  at  35  C  observed  in  rats  (U).  In  fact  an  overnight 
loss  of  3k  gm  has  been  reported  in  rats  exposed  to  35  C. 

Elfazepara  did  not  in  any  way  alter  the  effects  of  temperature  on 
the  variables  reported  above  as  analysis  of  the  data  did  not  show  any 
significant  interaction  between  treatment  and  temperature.  As  mentioned 
earlier,  no  significant  effects  were  observed  on  plasma  thyroxine  levels 
rectal  temperature,  feed  consumption,  and  water  intake  by  Slfazepam. 
During  the  experimental  interval  a  significant  depression  of  both  feed 
intake  and  water  consumption  was  observed.  These  observations  are  variously 
in  agreement  with  the  findings  elsewhere  that  not  only  did  the  drug  have 
no  significant  effect  on  feed  intake  in  finishing  steers  but  that  weight 
gain  of  treated  steers  was  lower  than  those  of  control  animals  in  an  ex- 
periment that  lasted  230  days  (32).  In  other  similar  studies  it  has  been 
reported  that  Slfazepam  had  no  effect  on  feed  intake,  gain,  or  feed  effi- 
ciency during  the  growing  phase  in  calves  (29).  But  the  results  conflict 
with  the  report  that  Slfazepam  increased  feed  intake  in  sheep  under  heat 
stress  in  the  only  published  study  that  has  bsen  conducted  under  this  con- 
dition with  the  drug;  though  it  should  be  mentioned  here  that  the  latter 
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work  was  conducted  on  short-term  effects  (hours)  in  contrast  to  the  chro- 
nic effects  (weeks)  investigated  in  the  present  studies. 

The  only  variables  Elfazepam  significantly  affected  positively 
were  average  daily  weight  gain  and  feed  per  unit  gain.  As  outlined  in  Table 
8  the  drug  significantly  (p<  .05)  increased  the  daily  weight  gain  of  trea- 
ted lambs.  A  concurrent  increase  in  feed  efficiency  was  recorded  that  might 
explain  why,  in  spite  of  the  significant  negative  effect  on  feed  consump- 
tion there  was  a  significant  positive  effect  on  body  weight  gain.  These 
findings  may  find  explanation  in  the  report  that  Elfazepam  increased  di- 
gestibility of  feed  in  treated  animals,  with  resultant  increase  in  body 
weight  gain  during  treatment  (26).  A  possible  explanation  for  the  increased 
digestibility  is  that  rumen  liquor  resident  time  is  increased  (30)  while 
rumen  motility,  abomasal  contratility,  electrcmyographical  activity,  and 
secretory  function  are  decreased  (hi,  U8).  These  contribute  to  a  reduced 
passage  rate,  allowing  increasing  fermentation  time  for  microbial  digestion. 
The  findings  are  also  in  agreement  with  the  findings  in  previous  studies 
that  while  feed  intake  was  increased  significantly  the  more  remarkable 
responses  were  in  weight  gain  and  feed  efficiency.  It  is  possible  that 
the  reduced  activity  of  the  animals  (from  a  possible  tranquilizing  effect 
of  the  drug)  might  have  augmented  net  energy  available  for  gain,  with  re- 
sultant improved  body  weight  gain  as  well  as  efficiency  of  gain.  It  must 
be  stressed  that  with  the  paucity  of  pharmacological  information  on  Elfa- 
zepam the  tranquilizing  dose  is  not  available  in  the  literature. 

Fora  the  results  outlined  above,  the  effects  of  Elfazepam  were  ex- 
pressed only  in  weight  gain  and  feed  efficiency.  But  as  Table  8  shows, 
these  effects  are  short-lasting  and  the  treated  animals  showed  no  advantage 
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over  control  animals  by  the  third  week  of  treatment.  Table  9  also  shows 
that  while  Elfazepam  increased  feed  efficiency  on  the  first  week  of  treat- 
ment the  effects  had  reduced  considerably  by  the  third  week,  and  ceased 
completely  by  the  Uth  week.  Further,  a  comparison  of  weight  gains  during 
the  pre-  and  experimental  interval  revealed  that  the  difference  was  not 
statistically  significant  (Table  11).  It  is  particularly  noteworthy  that 
Elfazepam  did  not  show  any  significant  effects  on  the  feed  consumption 
or  weight  gain  of  the  group  treated  at  15  C  as  shown  in  Fig.  U.  This  is 
most  contrary  to  expectation  since  it  was  anticipated  that  the  effects 
of  the  drug  on  feed  consumption    and  growth  should  be  most  evident  at  this 
temperature. 

It  is  not  certain  if  the  effect  of  Elfazepam  is  dose-related.  Ob- 
servation has  shown,  however,  that  the  major  distinction  between  the  se- 
dative-hypnotics and  minor  tranquilizers  is  a  very  much  flatter  dose- 
response  slope  with  the  minor  tranquilizers  (2k,  k9)  to  which  group 
Elfazepam  belongs.  It  is  noteworthy  that  the  drug  did  not  exhibit  effects 
expected  of  a  feed  intake  stimulant  under  the  conditions  of  the  present 
experiment.  It  is  possible  that  the  experimental  temperature  of  this  ex- 
periment (35  C)  could  have  erased  whatever  effects  the  drug  could  have 
at  32  C,  for  example.  But  from  the  results  of  this  work  the  role  of 
Elfazepam  (as  a  feed  additive  or  any  other  form  of  application)  especia- 
lly under  stressful  environmental  heat  conditions  is  highly  doubtful. 
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The  effects  of  Elfazepam  on  performance  and  plasma  thyroxine 
(T^)responses  were  studied  in  growing  ewe  lambs  during  a  12  week 
exposure  to  35  C  thermal  stress.  16  lambs  were  involved  in  the  expe- 
riment which  was  designed  to  consist  of  four  intervals:  a  2-week  pre- 
conditioning interval  during  which  all  lambs  were  maintained  at  15  C 
and  introduced  to  experimental  ration  and  bleeding  procedure;  a  U- 
week  acclimation  interval  during  which  one  group  of  lambs  was  ex- 
posed to  35  C  and  the  other  group  remained  at  15  C;  a  6-week  interval 
of  Elfazepam  administration;  and  a  2-week  post-experiment  interval. 
Two  lambs  each  were  housed  in  the  pens  of  a  controlled  (+  .5  C)  walk- 
in  type  environmental  chamber.  Food  and  water  were  available  ad  lib 
The  water  intake  of  each  pair  was  measured  and  recorded  daily  while 
feed  consumption  was  measured  and  recorded  weekly,  both  by  difference. 
All  lambs  were  sheared  and  weighed  before  initial  introduction  to  the 
chambers  and  weighed  once  weekly  thereafter.  Jugular  vein  blood  was 
collected  from  each  lamb  thrice  weekly  commencing  h  p.m,  and  rectal 
temperature  was  measured  daily  commencing  at  the  same  time.  During 
the  experimental  interval  Elfazepam  was  dissolved  in  propylene  glycol 
(2  mg/ml)  and  administered  orally  twice  daily  to  four  lambs  of  each 
group  at  8  mg/hd/da.  The  remaining  8  lambs  received  iynl.  of  propylene 
glycol  in  two  equal  divided  doses  daily,  each.    Elfazepam  treatment 
did  not  significantly  affect  feed  and  water  intake  of  treated  lambs, 
neither  did  it  affect  rectal  temperature  and  plasma  thyroxine  (T^) 
level.  The  drug  significantly  increased  average  daily  weight  gain 
of  treated  animals  during  the  first  week  of  treatment,  but  the  effect 
was  only  short-lived  and  it  disappeared  by  the  third  week  of  treat- 
ment. Concurrently,  it  increased  feed  efficiency  of  treated  lambs, 


but  this  effect  was  also  transient  and  was  not  detectable  after  the 
second  week  of  treatment.  Similar  effects  were  observed  among  lambs 
maintained  at  1$  C  and  35  C.  Exposure  to  35  C  significantly  depressed 
plasma  thyroxine  level  but  after  the  initial  depression  the  values 
returned  to  equal  or  higher  than  pre -exposure  levels  by  the  end  of 
the  twelfth  week  of  exposure.  A  significant  elevation  of  rectal  tem- 
perature beyond  pre -exposure  values  was  also  recorded  at  35  C,  along 
with  a  non-significant  depression  of  feed  intake  and  a  significant 
elevation  of  water  intake.  The  data  from  these  studies  suggest  that 
Elfazepam  may  not  be  of  much  assistance  in  improving  the  feed  intake 
and  performance  of  animals  exposed  to  stressful  heat  of  long  duration. 


